MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ABpepoHok Cepreii OyapioBUY, CTapILuii IpernojaBaresb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A2 TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPON3BOJCTBA PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroimii Kadeapoit AHapromwkuH A 0., K.T.H., Aor.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
YCTPONCTBO U ®YHKIITMOHUPOBAHUE JIETATEJIbHBIX AITIIAPATOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-4.5 — c1miocobHOCTh MNMPpUMEHATb COBPEMEHHbI€ Hay4YHbIE U O6LLIETEXHI/IHECKI/IE noAaxoAbl U 3HAHHSA B
obacTu TMMPOEKTUPOBAHKA, KOHCTPYNPOBaHUA U be'HKL[I/IOHI/IpOBaHI/IH paKeTHO—KOCMH‘—IeCKOﬁ TeXHUKU

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-4.5

3HAHUA:

Ha YpPOBHe Npe/iCTaB/eHuI:

- COCTOSIHME W TIePCIIeKTHBBbI Pa3BUTHUSl KaK PAKeTHOW TEXHWKU B LI€JIOM, TaK U OTAE/NbHBIX ee
HarpaB/eHuH;

- TeXHUYECKHEe XapaKTepUCTHUKU M KOHCTPYKTHUBHBIE 0COOEHHOCTH PAaKEeT PAa3/IMUHOTO Ha3HAUEHWST;

Ha YPOBHE BOCITPOW3BE/IEHUS:

- CWIbI U MOMEHTHI, IeHCTBYIOIIME Ha JIeTaTe/TbHbIM armapar B ToJeTe;

- METO/IbI YTIpaB/ieHUsI AB)KEHHEM JIeTaTe/IbHbIX arlliapaTos;

Ha ypOBHe TIOHUMaHWsI:

- 0COOEHHOCTH YCTPOWCTBA U (GYHKIIMOHWPOBAHUS OTAENbHBIX 3/IEMEHTOB KOHCTPYKLIUH JIeTaTebHOTO
arnrapara;

- 0co0eHHOCTH PaboThI CUIOBOTO HAbOpa KOpITyCa JIeTaTe/TbHOTO anmapara;

YMeHUs:

- TIPOBOAWTH aHaIM3 TIPOLIECCOB, COMPOBOXKAAIOIIMX paboTy W3fenuid pakeTHOM TeXHUKH M MX
3/IEMEHTOB TPU WX 3KCIUTyaTaLiH;

TIpaKTHUeCKHE:

- CaMOCTOAITeJIEHO Pa30MpaTbCsi C YCTPOHCTBOM U (YHKIMOHUPOBAaHWEM 37IEMEHTOB KOHCTPYKLIUH
W37/l U UX CUCTEeM;

HABbIKU:

- TIOHMMaHHe TPYHUMAeMbIX U peaM3yeMbIX KOHCTPYKTHBHBIX pelleHHi, TOHUMaHHe YCTPOWCTBa U
(byHKLMOHUPOBAHUS U3/e/TMH B L[eJIOM U UX CUCTEM.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

TMuciunauna YCTPOMCTBO U ®YHKIIMOHVUPOBAHUE JIETATE/IbHBIX ATITIAPATOB
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY M0 HaripasieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHA8MUKA.

CogepkaHue JUCLIMIVIMHGI SBJSIeTCS JIornyeckuM npogospkenueM aucuuiuivd: COITPOTUB/IEHVE
MATEPUAJIOB, TEOPETUUYECKASI MEXAHWKA, BBICHIASI MATEMATUKA, ®U3UKA,
MATEPUAJIOBEJEHUE.

Cojiep>kaHue JTWCLIUTIUHBI SIBJISIETCS OCHOBOM iy OCBOEHUS JMUCLIUTIIVH:
BBICOKOTEMIIEPATYPHBIE ~ KOMITIO3UIIAOHHBIE  MATEPHAJIbI,  MCIIBITAHUE
KOHCTPYKIIA M3 KOMMO3UIIMOHHBIX MATEPHMAJIOB, KOHCTPYKIIUM PAKETHO-
KOCMUYECKOI TEXHUKU W3 KOMIIO3UIIMOHHBIX MATEPHAJIOB, IIOJAIOTOBKA K
MMPOLIEAYPE 3AILIMTHI U 3AIIIATA BIITY CKHOM KBAJIMOUKAIIMOHHON PABOTBL.

[TpeaBapuTe/bHBIE KOMITETEHIH, COPMUPOBaHHbBIE ¥ 00yUArOIerocs 0 Hayaia W3y4YeHus IUCIUTTHHBL:
¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWSs, METO/IbI

MaTeMaTU4YeCKOIro aHa/ii3d U MOZie/IMPOBAaHNA, TeOPeTHYeCKOI'0 U SKCIIepUMEHTA/IbHOI'O NCC/1elOBAHUA B
Hpoq)ECCHOHaHLHOﬁ AedATe/IbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3;1en 1. OCHOBHBIE NOHATHS TeOPHH PeaKTHUBHOI'O ABH)KeHHH. TInockocts CTpe}'ll:6I)I u
3 5 TpaekTopusi. CHCTeMbl KOOPAMHAT U YIJIbI, ONpe/ieIsitol1ie M0/I0KeHHe PaKeThl B 15 7 2 5 8 10
npoctpaHcTBe. Tsra v yzenbHblit ummysasc Y.
3 5 Paspen 2. IBiKeHHe pakeT 10 TPAeKTOPHH. YPaBHEHUs /IBI)KEHUS PaKeTbl HA aKTUBHOM 16 3 3 0 13 20
yuJacTke rioJera.
Paspen 3. KOHCTPYKTHBHO - KOMIIOHOBOUYHbIe cxeMbl JIA. OCOGeHHOCTH KOMIIOHOBKH JIA
3 5 pa3nMyHOro HasHaueHusl. KOHCTPYKTHBHBIE CXeMbl CyXUX U TOIUIMBHBIX OTCEKOB, 3/IeMEHThI 14 6 2 4 8 10
CHJI0BOTO Habopa. A3poAnHaMH4eckre cxemsl JIA.
Paspen 4. Opransl ynpas/ieHusi paketaMH. Oprasb! yIipaB/IeHUs! pakeTaMu.
3 5 AspopriHaMHYeCK1e 1 ra3ofHtHaMH4ecKye Opratsl yrpasieHus. O((EeKTHBHOCTb Pa3/IMUHBIX 10 2 2 0 8 10
croco6oB yrnpasieHus. Py/IeBble MallWHbI, UCIOJIb3yeMble /i TIPUBO/ia OPraHOB yIipaB/IeHHUs.
VIcTOuHMKY 5HepPruM /sl py/ieBbIX MallMH.
Pﬂ3}1€fl 5. PakeTHble ABHUraTe/IM TBepJoro ToriuBa. TBEPALIE PpakeTHbIe TOIIMBA.
3 5 OcHoBHble Tpe6OBaHMs K TOM/IMBaM. []|ByXOCHOBHBIE TOILIMBA. CMeceBble TOTUIMBA. 14 6 P 4 8 10
3aBHUCHMOCTb CKOPOCTH TOPEHMSI OT []aB/IeHKsT M HayabHOM TeMIlepaTyphl 3apsizia.
Koncrpykuus apuratens POTT.
Paspen 6. JKupkocTHble pakeTHble ABurareau. TpeGoBaHus K ToruiBam. ITporieccel
3 5 npeo6pa3oBaHKs TOIIMBA B KaMepe CropaHusi. KOHCTPYKLUs iBUTraTe/TbHON YCTaHOBKH. 10 2 2 0 8 10
Cucrembl T104a4u TOIIMBA.
Paspen 7. Cucremsl ynpas/enus JIA. ['Mpockonryeckye CUCTeMbl YIIpaB/eHusl.
3 5 VIHepLjianbHasi CUCTeMa yrpaB/eHusl, TPUHLMN JelcTBus. ['MpocTabunusupoBaHHas 13 6 2 4 7 10
riaropma. Crioco6b! yripaB/ieHus anbHOCTBIO M0/IeTa.
3 5 Paspen 8. OcoGeHHOCTH YCTPOWCTBA U (hYHKIMOHMPOBAHUSA PAKeT Pa3HbIX K/IaCCOB. 16 P 2 0 14 20
COBPEMEHHBIE TpeGOBaHI/lﬂ K pakeTaM U pakeTHBIM KOMILJIEKCaM pa3/InyHOro Ha3HauYeHHus.
Bcero 3a 5 cemecTp 108 34 17 17 74 100
Bcero no AucuuIIMHe 108 34 17 17 74 100
3.2. JIaGopaTopHbIil NPAKTHKYM
O0neMm,
No Homep 1 HaumeHOBaHHue
Tema /1a00paTOPHOro MpPaKkKTHKyMa aya.
n/n pa3fena JUCHMILUTUHBI
yacoB
1 Pa3pen 1. OCHOBHBIe MOHATHS N3yuenue ycrpoticTBa U yHKLIMOHUPOBaHUS 5
TEOpUH PeaKTHBHOTO JIBMDKEHUS.  |[IBYXCTyINeHYaTou OamiMcTryeckoi paketel. BP 8K99.
9 Pazpen 3. KOHCTpYKTHBHO - N3yuenue ycTpoiicTBa U GyHKI[MOHUPOBAHUS 4
KOMITIOHOBOYHBIE cxeMblI JIA. aBUAIMOHHOM yripaB/sieMoit pakeTsl P - 3C
3 Pasgen 5. PakeTHble gpuratenu  |M3ydyeHue yCTpoiicTBa U (pyHKIIMOHUPOBAHUS 4
TBepAOro TOI/IUBA. 3eHUTHOM yTIpaB/isieMoit pakeTsl "Top - M1"
4 Pasgen 7. Cucremsl ynpaBneHust  |M3ydyeHre yCTpoiicTBa U (PyHKIIMOHUPOBAHKS 4
JIA. MIPOTUBOTAHKOBOH yIipaB/sieMoii pakeTsl 9M 14
Bcero 3a 5 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HaMMeHOBaHue Oo0neMm,
Copep)kaHue yueOHOro 3aJaHus
n/n pa3pena 4acoB
JUCHMILTAHBI
Paspen 1. OcHOBHBIE
N — ITnockocThb cTpenbObl U TpaekTopusi. CUCTEMbI KOOPZAMHAT U YIJIb,
1 p oTipe/ieIsitoLIUe TI0/I0JKeHWe PAKeThl B IPOCTPAaHCTBe. Tsara u 8
P€aKTUBHOI'O o
yZeIbHbIN UMITy/IsC Y.
ABYDKeHMHs.
Pazpen 2. IBwkeHue
2 ‘YpaBHeHUsI ABW)KeHUsI pakeTbl HA aKTUBHOM y4acCTKe MoJieTa. 13
PdKeT 10 TPA€KTOPHH.
3 |Pasgen 3. Oco6eHHOCTH KOMITOHOBKM JIA pa3/iMyHOro Ha3HaueHUs.. 8
KOHCTPYKTI/IBHO - KOHCTPYKTI/IBH])IQ CX€MBI CYXUX U TOIIJIMBHBIX OTCEKOB, 3/IEMEHThI
6 24175




KOMIIOHOBOYHBIE
cxeMbl JIA.

CWJIOBOTO Habopa. AspofitHaMudeckre cxeMbl JIA.

Paspen 4. Opransl

OpraHbl ynpaB/ieHUst pakeTaMu. A3poivHaMHUYecKre U
ra3ofMHaMuuecKye oprasbl ynpasneHus. OPQPeKTUBHOCTb Pa3IMUHbIX

4  |ympaBieHMd criocoboB ympaB/ieHus. Py/eBbie MalllHbI, UCIIO/b3yeMble JIIst 8
pakeTamu. TIPUBO/,A OPraHOB yIpaB/ieHUsl. VICTOUHUKY SHepPIUU JJ1s1 PYJIeBbIX
MallWH.
TBep/bie pakeTHbIe TOTUHBa. OCHOBHBIE TPeOOBaHMS K TOTUTBAM.
Pa3nen 5. PakeTHble
JByxoCcHOBHBIe ToIMBa. CMeceBble TOI/IMBA. 3aBUCUMOCTb CKOPOCTHU
5 |ABUrareu TBepZoOro N 8
rOpeHMs OT JjaB/leHUs U Haua/lbHOU TeMIleparyphl 3apsja.
TOI/IUBA.
Koucrpykuus asurarens PITT.
Paspen 6. TpeboBanus K ToruBaM. [Iporieccrl mpeobpa3oBaHust TOTIIMBA B
6 [’KugxocTHble Kamepe cropaHus. KOHCTpyK1Ms ABUraTe/lbHON ycTaHOBKU. CHCTeMBbI 8
pakeTHbIe ABUraTe/y. |I0fauy TOILIUBA.
I'mpockonuueckye CUCTeMEI yIipaB/ieHus. IHepLiyaibHas CUCTeMa
Pazgen 7. Cucremsl N
7 yTIpaB/ieHus], IPUHLUI JecTBUs. ['MpocTabuni3upoBaHHast 7
yrpasieHus JIA.
riardopma. Criocobb! yripaBieHus JajbHOCTBIO T1071eTa.
Pazgen 8.
OcobeHHOCTH
8 yCTpOiiCTBa U CoBpemeHHbIe TpeOOBaHUs K pakeTaM M PaKeTHbIM KOMILIEKCaM 14
(YHKLIMOHMPOBaHUSl  |pas/IMYHOr0 Ha3HauYeHHUsl.
pakKeT pa3HbIX
KJ/1aCCOB.
Bcero 3a 5 cemecTp 74
4. ®OPMbI KOHTPOJISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 |67 8 9 (10 1 12| 13 14 15 |16| 17
5 Otu. o JIP| [TekK|P| |Otu. no JIP|TexkK|JP|Otu. o JIP| |TekK|Otu. no JIP|TexK|/IP|3au.

‘YciioBHbIe 0003HAUCHUA:

o JIP — apiarHOCTHUeCKasi paboTa;
e Ortu. o JIP — otyert no JIP;
¢ TekK — BOMpPOCHI /IS TEKYIIIETO KOHTPOJIS;

® 344. — 3a4eT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBaJIbl B
crefyromux Gopmax:

[TMarHocTuyeckasi pabora;
oTuet 1o JIP;

BOTIPOCHI /I/1s1 TEKYIL[eT0 KOHTPOJIS.

HpOME)KYTO‘lHaH dTTecTalud rMpoBOAUTCA B Q)opMax:

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. H. HoBukos, b. M. ABxumosny, B. E. BeliTuH. . OCHOBBI YCTPOICTBa M KOHCTPYMPOBaHHUS
JieTaTebHbIX arrapaTtoB. M.: MawmHocTtpoenue, 1991, 10 5k3.

2. JI. H. Bo13oB, B. C. Bensropckuii, C. H. EablH. . YCTpoHCTBO ¥ QyHKIIMOHMPOBaHKEe aBUALIMOHHOM
paketsl P-3C. CITI6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018, 82 3Kk3.

3. C. H. EnbLuH. YcTpolicTBO U GyHKIMoHHpoBaHue pakeTbl 8K99. CIT6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunosa, 2010, 79 3k3.

4. C. H. EnbiyH. . 3eHUTHBIN pakeTHBIN Komruteke "Top-M1". CIT6.BT'TY "BOEHMEX" uwm. []. ®.
YcruHoBa, 2015, 84 3k3.

5. C. H. EnpuuH. . [IpoTHBOTaHKOBBIN pakeTHbIN KoMruieke 9K14M ("Mamotka"). CIT6.BI'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2016, 134 3k3.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynmamenTansHas 6udnuoreka BI'TY «BOEHMEX» um. [1.D.
YcruHoBa. — ®PyHpameHTanbHas oubnuoreka BI'TY « BOEHMEX» um. I.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. Ay,E[I/ITOpI/ISI C YHMCJIOM MMOCaA0YHBIX MeCT He MeHbIIIe KO/IMUeCTBa O6yan-O]l[I/IXCH;
2. AYP P-3C (K13);

3. 3YP "Top-M1" (9M33);

4. TITYP "Mamorka" (9M14M);

5. YBP [T 8C992 (8K99).

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
5 K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMIOHUPOBAHMUE JIETATE/IBHBIX AITIIAPATOB

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda YCTPOMICTBO U ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX AIIIIAPATOB
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM 10 HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-4.5 criocoOHOCTL IPUMEHSITh COBpEMEHHBIE HayuHbIe W 00ITleTeXHIUeCKHe TIOAIX0/Ibl U 3HAHUS B 00/1aCTH
TPOEKTUPOBAHUS, KOHCTPYHUPOBaHUS 1 DYHKIIMOHUPOBaHUS PAaKeTHO-KOCMUYeCKOM TeXHUKU.

CojiepkaHue JWCLUIUIMHBI OXBaTbiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C YCTPOWCTBOM U (YHKL[MOHHDOBaHUEM
JieTaTe/IbHBIX arrapaToB Pa3/IMUHOr0 Ha3HAYeHHsl.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuetT 1o JIP;
e BOIMPOCHI /ISl TEKYIIETO KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
e 34yeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsTus (17 4.), naboparopsslii npaktikym (17 4.), camocrositesibHasi paboTa
cTypenra (74 a).
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IIpunoxenue 2
. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMOHUPOBAHUE JIETATE/IbHBIX AIIIIAPATOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

H TpyRoeMKOCTB,
auMeHOBaHUe PadoThI Pexkomenjyemas 1ureparypa uac.
Paspen 1. OcHOBHBIe NOHATHUS TEOPUH PeaKTHBHOIO ABYDKEHMSI.
B. H. HoBukog, b. M. ABxuMoBMY,
B. E. BeiiTuH. . OCHOBBI yCTpoOUCTBa
Y KOHCTPYHPOBaHUS JIeTaTebHbIX
ITnockocThb cTpenbObl M TpaekTopuys. CHCTEMBI ariraparoB: M.: MammHoCTpoeHue,
KOOPZMHAT U YIJIbI, OIIpe/esISIOIIHe 10/I0JKEHNE PAKeThI 1991 (1,2) 8
B IIPOCTPaHCTBe. TAara U yAenbHbIN UMMy Y. C. H. EnbLuH. YCTpPOHCTBO U

(yHKUMOHUpOBaHMe pakeTbl 8K99:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHoBa, 2010 (BCe)

Wroro no pa3geny 1 8
Paspen 2. [IBvkeHue pakeT 110 TPaeKTOPHH.

B. H. HoBukos, b. M. ABX1IMOBHUY,
B. E. BeuttuH. . OCHOBBI YCTpOWCTBa

ypaBHEHI/IH ABDKEHUS PAKEThl HAa dKTBHOM y4adCTKe

Y KOHCTPYHWPOBAHUS JleTaTeIbHbIX 13
roJjiera.
anmnaparos: M.: MammHocTpoeHue,
1991 (2)
Wroro no pasgeny 2 13

Paspen 3. KoHCTPYKTHBHO - KOMIIOHOBOUYHBIe cxeMbl JIA.

B. H. HoBukog, b. M. ABxumMoBMY,
B. E. BeiituH. . OCHOBBI yCTpPOMCTBa
Y KOHCTPYWUPOBaHUs JleTaTe/IbHbIX
arnmaparos: M.: MawmmHocTpoeHue,
1991 (1-3)

JI. H. Bei30B, B. C. Bensropckuii, C. 8
H. EnbuyH. . YcTpoiicTBo U
(yHKLMOHUpOBaHHe aBUAL[MOHHON
paketnl P-3C: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2018 (Bce)

Wroro no pa3zeny 3 8
Paspen 4. OpraHsl ynpaB/ieHHUs1 paKeTaMH.

OpraHsbl yrpaB/ieHys: pakeTaMu. A3poAIMHaMUUeCcKre 1
ra3ofilitHaMUyUecKye OpraHsl yrpaB/eHusl.
S deKTHBHOCTE Pa3/UUHBIX CTIOCOOOB YIIpaB/IeHMUSI.

OcobeHHOCTH KOMITOHOBKH JIA pa3nuyHoro
HasHaueHWs1. KOHCTPYKTHBHEBIe CXeMbl CYXUX U
TOTJIMBHBIX OTCEKOB, 37IeMEHTHI CUJIOBOTO Habopa.
AspoguHamuueckue cxemsl JIA.

B. H. HoBukos, b. M. ABX1IMOBHU,
B. E. BeuttuH. . OCHOBBI YCTpOWCTBa

Y KOHCTPYHPOBAHHUS JIeTaTe/TbHbIX 8
PyneBble MaliyHbl, UCHIO/b3yeMble 151 [IPUBOJA
anmnaparos: M.: MammHocTpoeHue,
OpraHoB ynpaBs/ieHUsl. VICTOUHUKY SHepruu Ajist 1991 (2,3)
PY/IeBbIX MallliH. ’
Wrtoro no pa3peny 4 8

Paszpgen 5. PakeTHble jBUrare/iy TBepAOro TOI/IMBa.

|
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TBep/ble pakeTHbIe ToruTMBAa. OcHOBHBIE TpeboBanus K | B. H. HoBukog, b. M. ABXHMOBHUY, 8
ToIIMBaM. /IByxoCHOBHBIe TOIuIMBa. CMeceBble B. E. BeliTuH. . OCHOBBI YCTpOUCTBa
TOT/IMBA. 3aBUCUMOCTb CKOPOCTH TOPEHUs OT [jaB/ieHus1| U KOHCTPYMPOBAHUA JieTaTeTbHbIX
Y HayaJIbHOM TeMIiepatypsl 3apsija. KoHcTpykius arraparos: M.: MalMHoCTpoeHue,
nsuratesns PATT. 1991 (5)
C. H. EnbliyH. . 3eHUTHBIN paKeTHBIM
komriekc "Top-M1": CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2015 (Bce)
Wroro no pasgeny 5 8
Paspen 6. )KuakocTHbIe pakeTHbIe ABUraTe/Iy.
B. H. HoBukog, b. M. ABxuMoBMY,
TpeboBanus K ToruBam. [Iporieccel peobpa3oBanusi | B. E. BeliTuH. . OCHOBBI yCTpOMCTBa
TOIJ/IMBA B Kamepe cropanus. KoHCTpyKuus Y KOHCTPYHPOBaHUS JIeTaTe/lbHbIX 8
JIBUTaTe/IbHON ycTaHOBKU. CHCTeMBI T0/laud TOT/IMBA. | arraparoB: M.: MalliHOCTpoeHwe,
1991 (5)
Wrtoro mo pa3geny 6 8
Paspen 7. Cuctremsnl ynpassienus JIA.
B. H. HoBukos, b. M. ABxrmMoBMY,
B. E. BeiitTuH. . OCHOBBI yCTpOMCTBa
Y KOHCTPYHPOBaHUS JIeTaTelbHbIX
I'ipockomnuueckuie CUCTeMbI yTIpaB/ieHUsl. arraparos: M.: MalllMHOCTpoeHue,
WHuepimanbHas cucTeMa yIipaB/ieHus1, TIPUHLIATI 1991 (3,4) 7
neicTBus. I'upocTtabunmusrpoBaHHast miaaThopma. C. H. Enbitus. . [IpOTHBOTaHKOBBIMA
Crioco0sI yripaB/ieHust JaabHOCTBIO TI0JIeTa. pakeTHbIN Komruteke 9K14M
("Mamotka"): CIT16.BTTY
"BOEHMEX" um. I. ®. YcTHHOBa,
2016 (Bce)
Wrtoro no paspeny 7 7
Pa3gen 8. Oco0eHHOCTH YCTPOMCTBA U (PYHKIJHOHUPOBAHUS PAKeT Pa3HbIX KJIACCOB.
B. H. HoBukog, b. M. ABxumMoBUY,
B. E. BeiituH. . OCHOBBI yCTpOMCTBa
CoBpemMeHHbIe TpeOOBaHMS K paKeTaM W paKeTHBIM
KOMILJIeKCaM pa3/IMuHOro Ha3HaueHusl. “ KOHCpr_HpO?aHHH /IETATE/bHAIX 14
anmnaparos: M.: MammHocTpoeHue,
1991 (6,7)
Wroro no pasgeny 8 14

12
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IIpunoxenue 3
. K paoueii mporpaMme AMCLUILIHHbI
YCTPOUCTBO 1 ®YHKIIMOHUPOBAHUE JIETATE/IbHBIX AIIIIAPATOB

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e oTuer 1o JIP;

*  BOIIPOCHI /IJIs1 TEKYIIIETO KOHTPOJIS;
e 3aueT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Otuer o JIP

B nponiecce BinosiHeHNs 1a00paTOPHBIX pabOT CTY/eHThI U3y4aroT 00pasLibl PAKEeTHOM TEXHUKH,
pacIioyioykKeHHbIe B Kiacce Kadeapsl Al.
3ammra 1abopaTopHBIX paboT OCYILeCTBIISETCS B BH/e OTBETOB Ha BOTIPOCHI ITPETIo/jaBaTesisi 0 YCTPOHCTBY U
NpyHOUINaM (QyHKLMOHUPOBaHHUs M3ydyaeMoro oopasija. OTBeTEI JO/KEH COMPOBOXKAATHCS 1eMOHCTpaLe
3JIEeMEHTOB KOHCTPYKLIMY C UCII0/Ib30BaHUEM MMEIOLLer0Cs U3 eHs.
Kputepuu orjeHrMBaHUA BbINOIHeHus JIP:
«CI,aHO» - IAHO He MeHee 75% BepHBIX OTBETOB Ha BOMPOCHI NperojaBare’is;
«He CA,aHO» - TIPaBWIbHBIX OTBETOB MeHee 75%.
ITpumeps! 3af:aBaeMbIX BOIIPOCOB cogepxkarcs B YMK no gucuuriige.

Bonpocs! /A TeKyiero KOHTPoJis

KoHTpo/b ycBOeHHUS yueOHOTo JIEKIIMOHHOTO MaTepuara poBojaTcs B opMe cobece/loBaHus, B XOfie
KOTOPOTO CTyZeHT OTBeuaeT Ha BOTIPOCHI TIPeTIoZaBaTe/is.
KoHTposibHOE MeponpusTHe CUNTAETCS BHITIOHEHHBIM, eC/TU CTYZIeHT [ja/l He MeHee [IBYX IPaBU/IbHBIX
OTBETOB.
[lepeueHb BOTIPOCOB /|71 TEKYIL[ET0 KOHTPOJISL BXOAUT B cocTaB ¥ MK [HCIUITUHBI.

3auert

3ayeT CUMUTaeTCs CAaHHBIM 1 OGy‘-IaIOLL[HﬁCH MOJIyudeT OLI€HKY «3a4TeHO», €C/IX BbITIO/IHEHBI BCE
KOHTPOJIbHbIE ME€DOIIPUATHA, Hpe,quMOTPEHHbIﬁ pa6oqe1>'1 HpOl’paMMOﬁ JUCLUATIINHBI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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3 5 Paspen 1. OcHOBHBIE IOHATHUSA TEOPUH 15 7 9 5 8 10 Otuer o
PeaKkTUBHOI'0 JBMKEHUS. JIP
Bormpocs!
3 5 Paspen 2. /IBrkeHue paker 1o 16 3 3 0 13 20 Jilji:
TPaeKTOPHH. TeKyILlero
KOHTPOJISA
3 5 Paspen 3. KoHCTPYKTHBHO - 14 6 9 4 8 10 Ortuer 1o
KOMIIOHOBOYHBIE cxeMbl JIA. JIP
Bormpocs!
3 5 Paspen 4. Oprans! ynipaB/ieHus 10 7 9 0 8 10 Jilji:
pakeTramu. TeKyILlero
KOHTPOJISA
3 5 Pa3pen 5. PakeTHbIe ABUTaTe/I! 14 6 9 4 8 10 OrtyeT 110
TBepAOro TOIUIMBA. JIP
Bormpocs!
Paspgen 6. )KuKocTHbIe paKeTHbIe TSt
3 5 10 2 2 0 8 10
ABUraTe/x. TeKyILlero
KOHTPOJISA
3 5 |Pa3gen 7. Cucremsl ynpassieHus JIA. 13 6 2 4 7 10 OTI;;; 1o
Pazgen 8. Oco0eHHOCTH yCTPOHCTBA H BOHJP;;)CH
3 5 |pyHKIHOHMPOBaHMSA PAKeT Pa3HbIX 16 2 2 0 14 20 i
TeKyILlero
KJ/IaCCOB.
KOHTPOJISA
Bcero 3a 5 cemecTp 108 | 34 | 17 17 74 100
Bcero mo AuCIUILUIHHE 108 | 34 | 17 17 74 100
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Kputepuu oneHuBaHus

IICK-4.5
Bonpocbl omkpbimozo muna:
Ne 1
Pakera — 3107
Ne 2
Cwuia TArY pakeTHOTO JIBUTaTesisi — 3T0?
Ne 3
YaenpHbIN UMITYABC — 3TO?
Neo 4
Ckperuiennsle 3apsiapl POTT — 3107
Ne 5
Bponunposka 3apsza PATT — st0?
Ne 6
KoadhduiueHT U30bITKa OKUCINUTEIS — 3TO?
Ne 7
«[opsiuee» pa3feneHue cTyreHel pakeThbl TPOMCXOJUT B OCHOBHOM 3a CUeT
Ne 8
«XonofHoe» pa3zieneHre CTyreHell pakeTbl IPOUCXOAUT B OCHOBHOM 3a
cyer
Ne 9
IMomne3Hast Harpy3ka 6anIMCTHUeCKOM PaKeThI OTAeNSIeTCs st
Ne 10
TBepAOTOI/IMBHBIM IBUraTe/Tb KOHEUHOMN CTyTeHu Tary pakeTbl 8K99
CITY>KUT Ji7Is1
Bonpocbl 3aKkpblimozo muna:
Ne 1
Kakasi crcteMa KOOpAMHAT UCIIOJIB3yeTCs /711 aHanu3a CUl 1 MOMEHTOB
JeicTByromuyx Ha JIA.
a - 3eMHasl CTapTOBasi;
0 - CKkOpoCTHas;
B - CBfi3aHHasl.
Ne 2
Yrosn aTaku — yroj Mexy NpoJoabHON ocko JIA u:
a - HarpaBJ/IeHHWeM BeKTOpa CKOpoCTu JIA;
0 - HarpaBJIeHVeM CHUJIBbI TSKECTH;
B - HarpaB/jeHWeM CTapTOBOrO FOPU30HTA.
Ne 3

MaHeBpeHHOCTB — 3TO CIOCOOHOCTH JIA BUraThCs:
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a — M0 KPUBOJIMHENHOM TPaeKTOpUY;
0 — 110 33/1aHHOM TPaeKTOpHH;

B — pearvpoBaThb Ha KOMdH/bI OriepaTopd.

Ne 4
Hns kakoro tuna 3apsga PATT nomaap ropsiteld ToBepxXHOCTU
CyLL|eCTBEHHO IlepeMeHHa:
a — KaHaJbHOT'O FOPeHUs C KOMITeHCalel 10 TopLam;

0 — KaHaJbHOTO TOPEHHS;

B — 30HTUYHOTO 3apsd/ad.

DyHKIHIO TIOTIePeYHbIX 3/1eMEeHTOB CUIOBOTO Habopa B TOTUIMBHBIX OaKax
pakKeT BBIMOJHSIOT:

a — CTPUHTEepHI;
0 — JTOH)KepOHB;

B — [IIIAHI'OYThI.

Ne 6
Pacniosiaraemsle nieperpysku Inpu ABrkeHur 3Y P ornpezenstorcs:

a — TIPOYHOCTBIO0 KOHCTPYKLUHY;
0 — CKOPOCTBIO /IBM)KEHUSI PAKEeTHI;

B — METOZIOM HaBe/IeHUsl.

Ne 7
®opmysa LIn0IKOBCKOTO onpenesnseT —

a — KOHEYHYIO CKOPOCTb paKeThl;
0 — MJeanbHYIO CKOPOCTh PAKeThI;

B — KpeliCepCKy0 CKOPOCTh PaKeThl.

Ne 8
B 3YP BbINoHEHHOM 110 «HOPMasbHOI» a3poAiiHaMUueCcKoi cxeme,
KPbUIO CO3/jaeT:
a — NOJbeMHYI0 CUJLY;

0 — MO/beMHYI0 U YTIPaBJISIOLIYIO CHIBI;

B — MMOJbeMHYI0 CU/Y U yTIPaBJSIOLUIMA MOMEHT.

Ne 9
Py/ii — OpraHel CHCTeMbI yTIpaB/ieHust, 00eCrieunBarolye YIIpaB/ieHue

a — I10 yIJIy aTaky;
6 — 10 yI71aM aTaky U phICKaHbs;
B — [0 yIJIy KpeHa.

Ne 10
16



AspogrHAMUYE CKUIA [ITaDHAPHBIA MOMEHT PYJIsi OTPEIeIISIeTCS:
a — MJIOIA/IbIO PYJIS;
6 — reomeTprueckoii Gpopmoii pysis;

B — Pacro/Io)KeHUEM OCH TTOBOPOTA PYJIsi.
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